no n-ray (or positron) emission. Further, y-rays of energy above about 04 MeV penetrate too readily through the collimator walls and septa and spoil the resolution. Gamma rays of energy below about 01 MeV are attenuated (and scattered) too much in tissue; so the optimum y-ray energy for scanning is about 01-02 MeV. Some examples of isotopes available for kidney, liver and brain scanning are given in Table 1 .
It can be seen that the isotopes mainly used at present can be improved upon very greatly. The figures of merit for the brain-scan isotopes illustrate the range of expected improvement in speed or information content already possible but not yet fully achieved. There may be-other chemical forms of these isotopes, or new isotopes may become available, to give still greater gains in accuracy, speed and safety. Dr The use of isotopes in clinical diagnosis has increased greatly since the introduction of reliable and easy to use scintillation scanners.
The variety of methods of isotope localization now allows visualization of almost every organ in the body. Short-lived isotopes have recently become available, allowing much higher activities to be used without increasing the radiation hazard. The quality of the scans have thus been improved because of the smaller statistical error and because it is possible to use a collimator with increased resolution.
The thyroid gland was the first organ to be scanned routinely and scanning has now a secure place in the diagnosis and treatment of thyroid disease and, in particular, cancer of the thyroid (Smithers et al. 1965 ).
Visualization of brain tumours by scanning is rapidly becoming accepted as a routine test in many hospitals. A wide variety of lesions which can be detected includes meningiomata, which show a higher uptake than astrocytomata, metastases, abscesses, cysts and vascular malformations. Most hospitals use mercury 197 or / \\/* ** .. .... ....
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.e~~~~' f : . Due to liver uptake there is marked background activity seen in the lowerpart ofthe scan 203 Neohydrin but technetium 99m, which can be given orally and can be used in doses up to 10 mc, is also finding its place, although some of the scans are more difficult to read because of the higher vascular background.
Heat denaturation of autologous chromium-5Ilabelled red cells allows specific localization of the spleen after intravenous injection. While the scan can be used to detect infarction, we find it is more useful in the differential diagnosis of masses in the upper abdomen.
Our experience of lung scanning is limited. We have found the size of iodine-13 1-albumin aggregates to be very dependent upon the temperature, pH and shaking speed. The main routine application of the technique is in the detection of infarction prior to X-ray changes. At the Royal Marsden Hospital we are using the method to study the alteration in blood flow to the lung in the presence of carcinoma ofthe bronchus: Fig 1 shows the reduction in blood flow to the left apex in a case where the left hilum was involved.
Following a technique described by Blau (1964) we have been able to demonstrate carcinoma of the pancreas after intravenous injection of selenium-75-labelled methionine. We find it is necessary to precede this examination by a liver scan using colloidal gold 198, to determine the liver edge.
Although renal scanning does not give the same anatomical detail as renal arteriography, it is easier to carry out and is therefore a very useful screening test for space-occupying lesions when the intravenous pyelogram is equivocal. Renal carcinoma shows up as a cold area when mercury-197-labelled Neohydrin is used while, on the other hand, we have found concentration of the same compound in carcinoma of the breast and in a widespread carcinoma of the antrum. Fig 2 shows a photoscan where there was uptake of Neohydrin in a carcinoma of the left breast four hours after intravenous injection. There is a high liver background.
Strontium 85 chloride has proved to be a useful tracer for bone scanning. A localized uptake does not make a pathological diagnosis but it does indicate any local metabolic disturbance. We scan one hour after injection to avoid the confusion caused by fiecal excretion at twenty-four hours or later. The test is particularly useful for detecting bone metastases prior to plain X-ray changes: we find that lesions found on bone scanning, after the plain X-rays were thought to be negative, are often detectable after the use of careful tomography. It can also be useful in the detection of early joint disease. Fig 3 shows the hand scan in a patient thought to be suffering from rheumatoid arthritis; minimal X-ray changes in the hand were present while there was marked uptake over the knee-joints which were normal radiologically.
We have a particular interest in liver scanning and, like other workers, we have had our dramatic successes in the detection of secondary .\ I. carcinoma: however, we have been disappointed by the number of equivocal scans where there is a primary tumour and hepatomegaly. The technique is one of the most difficult in scanning due to respiratory movement and variation in normal anatomy. The safe dose of gold 198 colloid gives a relatively low count rate resulting in a large statistical error; there is also the difficulty of visualizing a void in a background of varying activity. Phantom experiments using the Picker MagnaScanner with a 3 x 2 in. (7 5 x 5 cm) crystal and a 19 hole collimator suggest that tumours less than 3 5 cm in diameter were unlikely to be definitely detected under clinical conditions. Background subtraction using a photocopier (Herbert 1963) and television contrast enhancement (Bender & Blau 1962) have proved useful in improving the visualization of lesions in the photoscans but for routine clinical work we have found the colour scan more useful. To improve the quality of the scan over the whole range of activities we have disconnected the detector driven pulse input to the colour chassis and have replaced this by a simple electronic constant pulse generator. This, together with technetium 99m sulphur colloid, in high activities, and the 31 hole fine-focus collimator have greatly improved the diagnostic potential of the colour scan.
The main remaining difficulty is the loss of resolution due to respiratory movement and it is felt that further progress in the diagnosis of lesions in the liver by the above method must await a means whereby the exposure can take place while the liver is stationary. This should be possible using technetium 99m sulphur colloid together with the gamma camera.
